Microphthalmia-associated transcription factor (MITF) is required but is not sufficient to induce the expression of melanogenic genes.
Microphthalmia-associated transcription factor (MITF) plays a pivotal role in melanocyte survival and differentiation. Nevertheless, until now it has not been possible to show that MITF regulates the expression of the endogenous tyrosinase or Tyrp1. Further, a direct involvement of MITF in the regulation of melanin synthesis, a key parameter of melanocyte differentiation, remains to be demonstrated. In the present report, using recombinant adenovirus encoding the wild-type or a dominant negative form of MITF, as well as stable cell lines expressing tetracycline inducible wild-type MITF, we reassessed the role of MITF in melanocyte differentiation and in the regulation of melanin synthesis. Immunofluorescence studies, as well as Western blot analyses, show that infection of B16 mouse melanoma cells or human melanocytes with adenovirus encoding wild-type MITF does not increase the expression of the endogenous melanogenic enzymes. However, infection with the MITF dominant negative mutant inhibits the expression of endogenous tyrosinase and Tyrp1 proteins and blocks cAMP-induced melanin synthesis. Thus, MITF is required but does not seem to be sufficient to induce the expression of melanogenic enzymes and we show for the first time a direct involvement of MITF in the regulation of melanin pigment synthesis. As a whole, our data point to the existence of still unknown regulatory mechanisms that co-operate or synergize with MITF to control melanogenic gene expression and melanin synthesis. The identification of such mechanisms will greatly improve our understanding of the melanocyte differentiation processes.